WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
H04Q 7/22, H04L 12/56 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/14979 

16 March 2000 (16.03.00) 



(21) International Application Number: PCT/FI99/00708 

(22) International Filing Date: 31 August 1999 (31.08.99) 



(30) Priority Data: 
981877 



2 September 1998 (02.09.98) FI 



(71) Applicant (for all designated States except US): NOKIA 

NETWORKS OY [FI/FI]; Keilalahdentie 4, FIN-02150 
Espoo (FI). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): HUTTUNEN, Kari [FI/FI]; 
Tuomelantie 28 B 2, FIN-90630 Oulu (FI). 

(74) Agent: PATENTTITOIMISTO TEKNOPOLIS KOLSTER 
OY; do KOLSTER OY AB, Iso Roobertinkatu 23, P.O. 
Box 148, FIN-00121 Helsinki (FI). 



(81) Designated States: AE, AL, AM, AT, AT (Utility model), AU, 
AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, CZ 
(Utility model), DE, DE (Utility model), DK, DK (Utility 
model), DM, EE, EE (Utility model), ES, FI, FI (Utility 
model), GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, 
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SK (Utility model), SL, TJ, TM, TR, 
TT, UA, UG, US, UZ, VN, YU, ZA, ZW, ARIPO patent 
(GH, GM, KE, LS, MW, SD, SL, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 




DETECTING A NEED TO SEND 
CHANNEL ALLOCATION MESSAGE 



SELECTING THE CLOSEST POSSIBLE 
TRANSMISSION MOMENT FOR ALLOCATION 
MESSAGE 



(54) Title: METHOD OF REDUCING RADIO CHANNEL ACCESS DELAY IN GPRS SYSTEM, AND PACKET RADIO SYSTEM 

(57) Abstract 

A method according to 
the invention of reducing radio 
channel access delay in a packet 
radio system, and a packet radio 
system, which comprises a network 
element (100, 102, 132, 140) and 
at least one subscriber terminal 
(150), which network element 
(100, 102, 132, 140) transmits 
channel allocation messages 
(Al, A2, ...) to the subscriber 
terminals (150), which channel 
allocation messages (Al, A2, ...) 
are transmitted by means of paging 
subchannels (G0...G9...), and which 
subscriber terminals (150) listen to 
one or several paging subchannels 
(G0...G9...). The invention is 
characterized in that the channel 
allocation messages (Al, A2...) 
to be transmitted to the subscriber 
terminals (150) are organized such 
that the cumulative total delay of 
all the channel allocation messages 
(Al, A2, ...) is minimized by 
optimizing the use of the paging 
subchannels (G0...G9). 




NO 



ALLOCATING TO 
CLOSEST INSTANT 
OF TIME 



DETERMINING THE TRANSMISSION MOMENT 
FOR ALLOCATION MESSAGES SUCH THAT 
AVERAGE DELAY IS MINIMIZED 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cdte d'lvoire 

CM Cameroon 

CN China 

CU Cuba 

CZ Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 



ES 


Spain 


LS 


Lesotho 


SI 


FI 


Finland 


LT 


Lithuania 


SK 


FR 


France 


LU 


Luxembourg 


SN 


GA 


Gabon 


LV 


Latvia 


SZ 


GB 


United Kingdom 


MC 


Monaco 


TD 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


GH 


Ghana 


MG 


Madagascar 


TJ 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


GR 


Greece 




Republic of Macedonia 


TR 


HU 


Hungary 


ML 


Mali 


TT 
UA 


IE 


Ireland 


MN 


Mongolia 


IL 


Israel 


MR 


Mauritania 


UG 


IS 


Iceland 


MW 


Malawi 


US 


IT 


Italy 


MX 


Mexico 


uz 


JP 


Japan 


NE 


Niger 


VN 


KE 


Kenya 


NL 


Netherlands 


YU 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


KP 


Democratic People's 


NZ 


New Zealand 






Republic of Korea 


PL 


Poland 




KR 


Republic of Korea 


PT 


Portugal 




KZ 


Kazakstan 


RO 


Romania 




LC 


Saint Lucia 


RU 


Russian Federation 




U 


Liechtenstein 


SD 


Sudan 




LK 


Sri Lanka 


SE 


Sweden 




LR 


Liberia 


SG 


Singapore 





Slovenia 

Slovakia 

Senegal 

Swaziland 

Chad 

Togo 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America 

Uzbekistan 

Viet Nam 

Yugoslavia 

Zimbabwe 



WO 00/14979 



PCT/FI99/00708 - 



1 

Method of reducing radio channel access delay in gprs system, 
and packet radio system 

FIELD OF THE INVENTION 

The invention relates to a method and to a packet radio system 
5 implementing the method with which a mobile phone network according to the 
GPRS system is able to optimize radio channel access delay. 

BACKGROUND OF THE INVENTION 

A packet radio system refers to a radio system employing the 
packet switching technology that is known from fixed networks. Packet 
10 switching is a method where a connection is set up between users by 
transmitting data in packets which contain address and control information. 
Several connections can utilize simultaneously the same transmission link. 
The use of packet switched radio systems has been under special research 
since the packet switching method is very well suited to data transmission 
15 where the data to be transmitted is generated in bursts. There is thus no need 
to reserve a transmission link for the entire duration of transmission but only 
for the time when packets are transmitted. This saves costs and capacity 
considerably during both the set-up and use of the network. 

Packet switched radio networks are presently of particular interest 
20 in the further development of the GSM system, in which case they are referred 
to as General Packet Radio Service (GPRS). For example GSM specification 
03.64 of the ETSI describes a radio interface between a network element and 
a subscriber terminal in the GPRS. 

Unlike in a conventional GSM system, in the GPRS system a 
25 subscriber terminal is able to listen to more than one paging subchannel in a 
manner defined in the GPRS standard, and different subscriber terminals can 
determine themselves how often they want to listen to paging subchannels. 
Therefore the mobile network is able to optimize the use of the paging 
subchannels such that the average radio channel access delay to a subscriber 
30 terminal is reduced. 

However, a problem of the prior art arrangements is, for example, 
that radio resources are out of use. This problem only arises if the logic unit 
which makes a decision concerning the allocation of radio resources in the 
GPRS, i.e. a packet control unit PCU, does not also attend to the timing of the 
35 control channel, which can be either a packet common control channel 
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PCCCH or a common control channel CCCH. Problems occur, for example, if 
the radio resources are allocated in the base station controller but the timing of 
the control channel takes place at the base station. 

Another problem with the prior art arrangement is the increase in 
5 the power consumption. The GPRS determines a so-called extended paging 
procedure whereby it is possible to reduce the average channel access delay. 
A drawback of this method is that it increases the power consumption of the 
subscriber terminals within the cell area since the terminals must listen to the 
paging subchannels more often. 

10 BRIEF DESCRIPTION OF THE INVENTION 

An objective of the present invention is to develop a method of 
reducing radio channel access delay in a packet radio system, and a packet 
radio system, such that the aforementioned problems can be solved. This is 
achieved with a method described below. The invention relates to a method of 
15 reducing radio channel access delay in a packet radio system, which system 
comprises a network element and at least one subscriber terminal, which 
network element transmits channel allocation messages to the subscriber 
terminals, which channel allocation messages are transmitted by means of 
paging subchannels, and which subscriber terminals listen to one or several 
20 paging subchannels. In the method the channel allocation messages to be 
transmitted to the subscriber terminals are organized such that the cumulative 
total delay of all the channel allocation messages is minimized by optimizing 
the use of the paging subchannels. 

The invention also relates to a packet radio system comprising a 
25 network element and at least one subscriber terminal, wherein the network 
element is arranged to transmit channel allocation messages to the subscriber 
terminals by means of a number of paging subchannels, and which subscriber 
terminals are arranged to listen to one or several paging subchannels. The 
packet radio system is arranged to organize the channel allocation messages 
30 to be transmitted to the subscriber terminals such that the cumulative total 
delay of all the channel allocation messages is minimized by optimizing the 
use of the paging subchannels. The preferred embodiments of the invention 
are disclosed in the dependent claims. 

In the invention, channel allocation messages transmitted in a 
35 GPRS mobile network in accordance with discontinuous reception (DRX) are 
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preferably organized such that they can be transmitted over the radio path as 

rapidly as possible. 

The method and the system according to the invention provide 
several advantages. The method according to the invention reduces the 

5 channel access delay of a subscriber terminal and shortens the time when the 
radio resources are unnecessarily allocated. However, the method according 
to the invention does not increase the power consumption of the subscriber 
terminals within the cell area. Messages intended for subscribers using the 
DRX parameters are timed such that the cumulative total delay of all the 

10 messages is minimized. Therefore, due to the method according to the 
invention the use of the paging subchannels can be made considerably more 
effective, which results in a shorter average channel access delay for the 
subscriber terminals. The subscriber terminals are thus served more rapidly 
and the degree of use of the radio resources in the GPRS mobile network is 

15 improved. 

BRIEF DESCRIPTION OF THE FIGURES 

In the following, the invention will be described in greater detail in 
connection with the preferred embodiments with reference to the 
accompanying drawings, in which 
20 Figure 1 is a block diagram of a cellular radio network, 

Figure 2a shows a simplified example of a GPRS paging 
subchannel structure in a system according to the invention, 

Figure 2b shows a conventional prior art DRX scheduling method, 
Figure 2c shows channel allocation messages according to the 
25 invention to be transmitted according to the DRX method and arranged 
advantageously, and 

Figure 3 is a flowchart of a preferred embodiment of the method 

according to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 
30 with reference to Figure 1, a typical structure of a cellular radio 

network according to the invention will be described below together with 
connections from the network to a public switched telephone network and to a 
packet switched network. Figure 1 only contains the elements that are 
essential for clarifying the invention, but it is evident for those skilled in the art 
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that a conventional cellular radio network also comprises other functions and 
structures which do not have to be described in greater detail herein. 

A cellular radio network comprises a network element 100, 102, 
132, 140 and a subscriber terminal 150. The network element 100, 102, 132, 

5 140 comprises, for example, base stations 100, which communicate with the 
subscriber terminals 150 via a bidirectional radio link 170 where a radio signal 
is transmitted on a specified carrier frequency. The subscriber terminals 150 
can be fixedly positioned, placed in a vehicle or portable hand-held terminal 
equipments. Several base stations 100 are controlled in a centralized manner 

10 by a base station controller 102 communicating with them. The base station 
100 comprises transceivers 114, typically from one to sixteen transceivers. 
One transceiver 1 14 provides radio capacity for one TDMA frame, i.e. typically 
eight time slots. 

The base station 100 comprises a control unit 118, which controls 
15 the operation of the transceivers 114 and a multiplexer 116. The multiplexer 
116 places the traffic and control channels used by several transceivers 114 
on a single transmission link 160. The transmission link 160 is called an Abis 
interface. The transmission link 160 is typically implemented by means of a 2 
Mbit/s connection or a PCM (Pulse Coded Modulation) link. 
20 The transceivers 114 of the base station 100 are connected to an 

antenna unit 112, which implements a bidirectional radio link 170 to the 
subscriber terminal 150. The bidirectional radio link 170 is used for setting up 
a connection and for packet transfer. Also, the structure of the frames to be 
transmitted over the bidirectional radio link 170 is defined accurately and it is 

25 called a radio interface. 

The subscriber terminal 150 can be, for example, a normal GSM 
cellular phone to which it is possible to connect by means of an extension card 
for example a portable computer 152, which can be used in packet transfer for 
ordering and processing packets. Protocol processing can be situated in the 
30 subscriber terminal 150 and/or in the computer 152 connected to the 
subscriber terminal 150. 

The base station controller 102 sets up a connection to the 
subscriber terminal 150 by requesting the base station 100 to transmit a 
message to the subscriber terminal 150 for the purpose of call set-up. The 
35 base station controller 1 02 comprises a group switching field 1 20 and a control 
unit 124. The group switching field 120 is used to switch speech and data and 
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to connect signalling circuits. The base station 100 and the base station 
controller 102 form a base station subsystem BSS also comprising a 
transcoder or speech codec or TRAU (Transcoder and Rate Adapter Unit) 
122. The transcoder 122 is usually situated as close to a mobile services 
5 switching centre 132 as possible, since speech can then be transmitted in 
cellular network form between the transcoder 122 and the base station 
controller 102, thus saving transmission capacity. 

The transcoder 122 converts the different digital speech coding 
forms used between the public switched telephone network and the cellular 
10 radio network into a compatible form, for example from a fixed network 64 
kbit/s form into some other form (e.g. 13 kbit/s) used in the cellular radio 
network, and vice versa. The control unit 124 performs speech control, mobility 
management, gathering of statistical data and signalling. 

As shown in Figure 1, the group switching field 120 can set up 
15 connections (denoted by black dots) both to a PSTN 134 via the mobile 
services switching centre 132 and to a packet switched network 142. In the 
PSTN 134 a typical terminal equipment 136 is a conventional phone or an 
ISDN (Integrated Services Digital Network) phone. 

The connection between the packet switched network 142 and the 
20 group switching field 120 is set up by a serving GPRS support node SGSN 
140. The function of the SGSN 140 is to transfer packets between the base 
station system and a gateway GPRS support node GGSN 144 and to keep 
track of the location of the subscriber terminal 150 within its area. 

The GGSN 144 connects a public packet switched network 146 and 
25 the packet switched network 142. The interface may employ, for example, the 
Internet protocol or the X.25 protocol. The GGSN 144 conceals the internal 
structure of the packet switched network 142 from the public packet switched 
network 146 through encapsulation, wherefore the packet switched network 
142 is viewed by the public packet switched network 146 as a subnetwork, 
30 and the public packet switched network 146 can address packets to and 
receive packets from a subscriber terminal 150 in the subnetwork. 

The packet switched network 142 is typically a private network 
utilizing the Internet protocol and transferring signalling and tunnelled user 
data. The structure of the network 142 may vary specifically for each operator 
35 as regards both its architecture and protocols below the Internet protocol layer . 
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The public packet switched network 146 can be, for example, a 
global Internet network. A terminal equipment 148, for example a server 
computer, which is connected to the public switched network intends to 
transfer packets to the terminal equipment 150. 
5 The subscriber terminal 150 is connected to a portable computer 

152. The data to be transmitted travels from the portable computer 152 to the 
server computer 148. Data can naturally also be transmitted in the opposite 
direction, i.e. from the server computer 148 to the portable computer 152. The 
data travels through the system at the radio interface 170 from the antenna 
10 112 to the transceiver 114 and from there multiplexed in the multiplexer 116 
over the transmission link 160 to the group switching field 120, where a 
connection is set up to an output terminating at the GGSN 140. From the 
GGSN 140 the data is supplied through the packet switched network 142 via 
the GGSN 144 to the server computer 148 connected to the public packet 

15 switched network 146. 

A control channel is a logic radio channel used in radio 
communication between the base station 100 and the subscriber terminal 150 
for call set-up and for signalling required for management of the subscriber 
terminal 150 and the channel structure. When the subscriber terminals 150 
20 listen to a common control channel (CCCH or PCCCH) in the GPRS system, 
they use discontinuous reception (DRX) to reduce their power consumption if 
no radio resources have been allocated to them. The subscriber terminal 150 
listens in the DRX mode only to specific, one or more, paging subchannels 
dedicated to the subscriber terminal. A paging subchannel is a logic radio 
25 channel used by the base station 100 for call set-up in radio communication 
with the subscriber terminal 150. The mobile network knows which subscriber 
terminal 150 listens to which paging subchannels, wherefore if necessary, it 
can reach any subscriber terminal 150. 

In the GPRS system, each subscriber terminal 150 can decide itself 
30 how many paging subchannels it wants to listen to by means of a 
SPLIT_PG_CYCLE parameter. The subscriber terminal 150 also informs the 
mobile network 100, 102, 132, 140 of the paging subchannels from which it 
can be reached. 

Due to the DRX function the mobile network 100, 102, 132, 140 
35 cannot transmit to the subscriber terminal 150 a paging request or a channel 
allocation (access grant) message immediately as the need arises, but the 
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mobile network 100, 102, 132, 140 must wait for a moment when the 
subscriber terminal 150 is listening to its own paging subchannel. 

In the GPRS system, the timing of the control channel messages 
required by the DRX function can take place in the base station 100, the base 
5 station controller 102 or the SGSN 140, depending on the network element 
where the PCU (Packet Control Unit) functionality is implemented. 

The paging subchannel structure of a radio system utilizing packet 
transfer (GPRS) can be determined either for a packet common control 
channel PCCCH or for a common control channel CCCH. Figure 2a shows a 
10 simplified example of a logical GPRS paging subchannel structure of the 
system, which is independent of the physical channel for which the paging 
subchannel structure is described. In Figure 2a, symbol GO refers to paging 
subchannel 0, G1 refers to paging subchannel 1 , etc. 

Assume according to Figure 2b that the SPLIT_PG_CYCLE 
15 parameter used by subscriber terminal 1 is such that the terminal listens to 
paging subchannels G1, G3, G5, G7, etc. Assume also that the 
SPLIT_PG_CYCLE parameter used by subscriber terminal 2 is such that the 
terminal listens to paging subchannels G1 , G6, G1 1 , etc. At instant t = 0 it is 
detected that channel allocation message A1 should be transmitted to 
20 subscriber terminal 1. Since subscriber terminal 1 will next listen to paging 
subchannel G1, message A1 is to be transmitted on paging subchannel G1. 

At instant t = 1 it is detected that channel allocation message A2 
should be transmitted to subscriber terminal 2. Since subscriber terminal 2 will 
next listen to paging subchannel G1 , message A2 could also be transmitted on 
25 paging subchannel G1 , but channel allocation message A1 has already been 
assigned to this subchannel. Since the next closest available paging 
subchannel to which subscriber terminal 2 listens is channel G6, the channel 
allocation message could only be transmitted to subscriber terminal 2 on 
subchannel G6. Such a DRX timing procedure where the service is provided 
30 to the one who has first requested it can be considered a conventional 
method. 

In a preferred embodiment of the invention, channel allocation 
messages to be transmitted according to the DRX principle are preferably 
arranged such that they can be transferred to the radio path as quickly as 
35 possible. 
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As shown in Figure 2c, it is detected by means of the method 
according to the invention that when message A2 is transmitted on paging 
subchannel G1 and message A1 is transferred to paging subchannel G3, to 
which subscriber terminal 1 will also listen, the messages can be transmitted 
5 to the radio path on average more rapidly than if message A2 were transmitted 
only on paging subchannel G6. 

The method according to the invention thus makes it possible to 
reduce the average channel access delay of the subscriber terminals 150 and 
to shorten the time when the radio resources are unnecessarily allocated. 
10 Radio resources must be allocated at the same time when a decision is made 
concerning the transmission of a channel allocation message, and as long as 
the channel allocation message is being transmitted to the subscriber terminal 
150 the radio resources are out of use. If the radio resources are allocated in 
the base station controller but the timing or scheduling of the control channel 
15 takes place in the base station, the GPRS mobile network must make a 
decision concerning the allocation of the radio resource without being able to 
synchronize the procedure with the instant when the channel allocation 
message can be transmitted to the radio path. The method according to the 
invention thus shortens the duration of time when the allocated radio 
20 resources are out of use. However, the method according to the invention 
does not increase the power consumption of the subscriber terminals 150 
within the cell area unlike the Extended Paging procedure, for example, since 
each subscriber terminal 150 freely selects the paging subchannels it wants to 
listen to. 

25 In addition to channel allocation messages that must be timed by 

means of the DRX procedure, the method according to the invention can also 
be used to advantageously organize and time GPRS paging requests. This 
also shortens the total channel access delay of the subscriber terminals 150. 

Figure 3 shows the method according to the invention in the form of 

30 a flow chart illustrating a preferred embodiment. At a certain instant it is 
detected that a channel allocation message should be transmitted to the 
subscriber terminal 150. If no decision to transmit some other channel 
allocation message has already been made previously at the closest instant 
when a channel allocation message can be transmitted to the subscriber 

35 terminal, the closest possible instant of time is selected as the instant of 
timing. If some other channel allocation message is already to be transmitted 



WO 00/14979 



PCT/FI99/00708 



9 

at this closest instant of time, the moments of transmission of both channel 
allocation messages are retimed such that the average delay of transmitting 
both channel allocation messages to the radio path is minimized. 

Even though the invention is described above with reference to an 
5 example according to the accompanying drawings, it is clear that the invention 
is not restricted thereto but it can be modified in several manners within the 
scope of the inventive idea disclosed in the appended claims. 
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1. A method of reducing radio channel access delay in a packet 
radio system, 

which system comprises a network element (100, 102, 132, 140) 
5 and at least one subscriber terminal (150), 

which network element (100, 102, 132, 140) transmits channel 
allocation messages (A1, A2, ...) to the subscriber terminals (150), 

which channel allocation messages (A1, A2, ...) are transmitted by 
means of paging subchannels (G0...G9...). 
10 and which subscriber terminals (150) listen to one or several paging 

subchannels (G0...G9...), 

characterized by organizing the channel allocation 
messages (A1, A2,...) to be transmitted to the subscriber terminals (150) such 
that the cumulative total delay of all the channel allocation messages (A1, A2, 
15 .,.) is minimized by optimizing the use of the paging subchannels (G0...G9...)- 

2. A method according to claim 1, characterized in that 
each subscriber terminal (150) only listens to desired paging subchannels 
(G0...G9...). 

3. A method according to claim 1, characterized in that the 
20 network element (100, 102, 132, 140) transmits channel allocation messages 

(A1, A2, ...) to the subscriber terminals (150) according to discontinuous 
reception (DRX). 

4. A method according to claim 1, characterized in that the 
method is used for advantageously organizing and timing paging messages in 

25 a radio system (GPRS, General Packet Radio Service) employing packet 
transfer 

5. A packet radio system comprising a network element (100, 102, 
132, 140) and at least one subscriber terminal (150), 

wherein the network element (100, 102, 132, 140) is arranged to 
30 transmit channel allocation messages (A1, A2, ...) to the subscriber terminals 
(150) by means of a number of paging subchannels (G0...G9...), 

and which subscriber terminals (150) are arranged to listen to one 
or several paging subchannels (G0...G9...). 

characterized in that the packet radio system is arranged to 
35 organize the channel allocation messages (A1, A2, ...) to be transmitted to the 
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subscriber terminals (150) such that the cumulative total delay of all the 
channel allocation messages (A1, A2, ...) is minimized by optimizing the use 
of the paging subchannels (G0...G9...)- 

6. A packet radio system according to claim 5, character- 
5 ized in that each subscriber terminal (150) is arranged to listen to only 

desired paging subchannels (G0...G9...)- 

7. A packet radio system according to claim 5, character- 
ized in that the network element (100, 102, 132, 140) is arranged to transmit 
channel allocation messages (A1, A2, ...) to the subscriber terminals (150) 

10 according to discontinuous reception (DRX). 

8. A packet radio system according to claim 5, character- 
ized in that the packet radio system (GPRS, General Packet Radio Service) 
is arranged to advantageously organize and time paging messages. 
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